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note GO by d; at any point P of the given circle draw a tangent to it, 

and through draw a perpendicular to this circle, meeting it at N. Denote PCO 

by 0. The locus of N is therefore r—a — daosd, and the inverseof N with respect 

to the circle whose center is 0, that is, the reciprocal of the given circle has for 

its equation 

k* 

— —a— daosO. 

r 

Hence the required locus is a conic, whose focus is 0, and eccentricity d/a. It 
is therefore an ellipse, an hyperbola, or a parabola, according as d<., =, or >a. 

Also solved by Q. B. M. Zerr. 

236. Proposed by W. J. GEEENSTEEET. A. M., Editor of The Mathematical Gazette, Stroud, England. 
Any point on an ellipse is joined to the corners of an inscribed square. 
Find the anharmonic ratios of the pencil so formed. 

I. Solution by G. W. GREENWOOD, M. A. (Oxon), Lebanon, 111. 

We can show that the center of the square is the center of the ellipse and 

that the sides are parallel to its axes. Now anharmonic ratios are unaltered by 

projection. Hence project the ellipse into a circle whose diameter is 26, where 

a, b are the semi-major axis and semi-minor axis, respectively. We have a cir- 

AB a 
cle with an inscribed rectangle ABGD where Tn^X* Consider the pencil 

P(ABCD) where P is any point on the circle. The anharmonic ratio is 



Calling Z APB, 0, we have 



sinAP-B.sinCPJ 
sinCPB.sinAPD' 

sin0.sin0 



COS0.COS0 



-=tan 2 fl. 



Now tan0=-r^r=^r-. Hence the anharmonic ratio is -r^. 
AD i o' 

II. Solution by J. SCHEFFEB, A. M., Hagerstown. Md. 

Let ABGD represent the inscribed square, P any point. Let PD and PG 
intersect AB at M and N. Let 2c=length of square, and a i y i -\-b 2 x i —a' i l i the 
equation of the ellipse; and x { , y t coordinates of point P. The coordinates of 
A, B, G, D are respectively (c, c), (c, — c), (— c, — c), (— c, c). Hence the 

equation of PD is y-c=4^- C (z+c) ; of PC, y+c=l^(z+c) ; of AB, x=c. 

X i *t* C *j t c 

.-.The coordinates of point M-Jc, c+ iy > + °] 2c ) ; of N, (e, ~c+-^±£?-) ; 

V X t -f-C I \ *j -\-C I 

2c(c- y ,) 2c(c+ yi ) AB MN= 2c(,, -c) 

c+x t ' c+z, x,+c 
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,. AM AB c*-y» , , „ aW 

. . An anharmome ratio ^j^= : -m T = — 5 V; bllt c — — « , i. 

JOT B-JT x?—c> a'+b* 



■ , ... 6 8 (a* + b*)x»-a*b* b* 

:. An anharmome ratio= — r. ; ,, , ,„ . ., rr„ — — j . 

a 2 (a^+fc^i a b a 

Also solved by G. B. M. Zerr. 



CALCULUS. 

181, Proposed by S. P. NOEEIS, Baltimore, Md. 

x^dx 
Integrate dy— = -. [From Olney's Integral Calculus, page 116, third 

J. "T~ X 

example, second part]. 

Solution by G. W. GBEENW00D, M. A.; M. E. GBABEB, M. A., and G. B. M. ZEBB, A. M., Ph. D. 
X 9 _ 1 T X X "H 

T+x~ i '~2 l / 2L**-a! l /2+l x s +a; 1 /2+l J 

]_ T (2g- l /2)+ T /2 _ (2a; + 1 /2)-|/2 -1 
,/2L aj*-*i/2 + l. " aj*+*i/2+l J 



4!/'2L a^-ay^ + l a; s +a: T /2+ 

1 [~ 2a:— 1/2 2xj- 1 /2__-| 

/2La; s -a;i/24-l icH^+l J 



4|/2La; s -a;|/2+l a: 2 +a:,/2+l J 

+ T * i * 1 

+ 4 La; 8 -V2+l ^ x^+Xf/2+lS 
The required integral is therefore 

= r ^[log(*»-a;i/2 + l)-log(a:«+* 1 /2 + l)] 



^[tan- 1 ( l /2a;-l)+tan- 1 ( 1 /2a!+l] 



1 , *»-a5,/a+l . i/2, «i/2 

= 4l7-2 log ^+^72+T +Y tan_1 ra- 

Also solved by J. Scheffer. 

182. Proposed by A. H. HOLMES, Brunswick, Maine. 

Evaluate f * <Wi/[l+sin a 0(l-4oos0)]. 



